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Abstract: In modeling the impact of sovereign credit rating (CR) on financial markets, a considerable
amount of the literature to date has been devoted to examining the short-term impact of CR on
financial markets via an event-study methodology. The argument has been established that financial
markets are sensitive to CR announcements, and market reactions to such announcements (both
upgrading and degrading) are not the same. Using the framework of an autoregressive distributed
lag setting, the present study attempted to empirically test the linear and non-linear impacts of CR on
financial market development (FMD) in the European region. Nonlinear specification is capable to
capture asymmetries (upgrades and downgrades) in the estimation process, which have not been
considered to date in financial market literature. Overall findings identified long-term asymmetries,
while there was little evidence supporting the existence of short-term asymmetries. Thus, the present
study has extended the financial market literature on the subject of the asymmetrical impact of a
sovereign CR on European FMD and provides useful input for policy formation taking into account
these nonlinearities. Policies solely based upon linear models may be misleading and detrimental.
Keywords: credit rating; financial market development; Standard and Poor’s; Moody’s; asymmetries
1. Introduction
Sovereign credit ratings (CR) are gaining importance in the economic and social sustainability of
the world [1]. Such sustainable development is somewhat linked with the stability of financial markets
through the output credit risk of particular debt securities, and the dispersion of credit information to
market investors. Financial markets play a pivotal role in the sustainability of developing countries [2].
A CR agency considers the capacity of a defaulter, generally a firm, a business, or a government capability
to meet interest payments on their debt, and the contingency of omission. Such announcements are
very important to investors who need to have enough information to initiate investment decisions
across borders. CR is an important factor to be considered by investors; companies with higher
sustainability performance tend to have higher credit ratings [3]. Changes in sovereign CR indicate
both the stock market and country risk [4]. CR agencies consequently play a stimulating role in
mobilizing the growth and potency of global and domestic capital markets, offering various services to
all stakeholders. For instance, they encourage investors and savers via default risk protection. Credit
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ratings help borrowers and debt issuers by identifying high- and low-risk corporations, which in turn
enables them to determine the appropriate level of risk premium. CR can act as a “credit passport”
able to present an entity’s credit quality to investors and allow access to wider areas of capital markets.
Investors foster dependable share prices and trim financial obstacles along with provocative effective
investment [5], while CR agencies regulate entrance to capital markets for investors and debt market
participants [6].
Few studies have assessed whether changes in the CR assigned by CR agencies affect stock and
bond prices [7–11]. These studies have typically used event-study methods to analyze the immediate
effects of announcements of rating changes on security prices and documented investors’ reactions to
new information of rating changes. The available empirical literature has established that the financial
market is sensitive to CR announcements. One group of researchers [4,12–17] relied on event-study
methodology to capture the short-term impact of rating announcements on the financial markets
(e.g., stock market). Furthermore, the literature reveals that the reaction of the financial market to CR
upgrades and degrades is not the same. These asymmetries are evidenced by the fact that the market
reacts strongly to downgraded rating announcements, while the response is not as strong for upgrade
announcements (for example, see References [18–22]).
Surprisingly, a substantial amount of literature has been devoted to examining the short-term
impact of CRs on the stock market via the event-study methodology. This study attempted to
empirically answer two interesting questions. First, “Does a long-term relationship between sovereign
CR and financial market development (FMD) exist in the European region?” Second, “Is the reaction to
changing CR symmetrical or asymmetrical?” Thus, we used Standard and Poor’s and Moody’s credit
outlooks to examine their symmetrical and asymmetrical impacts on the FMD of the European region
from 1990 to 2018. Ultimately, the present study extended the financial market literature on the subject
of symmetrical and asymmetrical impacts of sovereign CRs in the European region.
The rest of the paper is organized as follows. Section 2 provides a comprehensive review of the
literature on sovereign CR and finical markets. Section 3 illustrates the materials and methods applied
in this study. Section 4 provides detailed results and discussion, and Section 5 concludes the study.
2. Sovereign Credit Ratings and Financial Markets
Sovereign CR is calculated from the current assets, liabilities, and financial history of a country,
and provides a forward-looking opinion about risk and provides investors with impartial reviews.
Stock markets are greatly influenced by downgrades in sovereign ratings in neighboring countries
during crises. Rating changes in one country affect stock market returns in other crisis-hit countries;
sovereign CR changes have functioned as an additional channel of international financial contagion
during Asian financial crises, as confirmed by Reference [23]. The long-term financial stability of a
country is mainly maintained by the combination of foreign debt services, current account balances,
the level of foreign debt, net international liquidity, and foreign exchange stability. Economic, financial,
and political variables have been shown to have an impact on Turkey’s stock market movement in the
long term [24], while in the short term, only the financial and political risk variables were significant.
Liquidity risk in a sample of European banks after the financial crisis was explained by
characteristics of the banks such as size, capital, and business model. The empirical findings
revealed that core banking activities based on the process of maturity transformation are the most
exposed to liquidity risk [25]. Another study examined the dynamic relationship between credit risk
and liquidity in the Italian sovereign bond market during the Eurozone crisis and the subsequent
European Central Bank (ECB) interventions—the results showed that credit risk drove the liquidity of
the market [26]. Moreover, analysis of debt maturity structure for borrowers with private information
about their future credit rating has documented that borrowers with a high CR prefer short-term debt,
and those with somewhat lower ratings prefer long-term debt [27].
The literature recommends that CR serve two main purposes: It verifies the financial condition of
the country and signals a change in the prevailing financial condition (rating changes, i.e., upgrades
Sustainability 2019, 11, 6636 3 of 14
and downgrades). Another study [28] investigates the impact of CR on the stock prices of public
companies listed in the Brazilian market and confirms that a rating announcement does have an
information content, as it impacts on stock returns, causing abnormal returns, especially when they
bring “bad news” to the market. It is contended that rating news adds to the boom-bust cycle in the
financial markets [29]. This argument is, to a great extent, based on the perception that a country’s
ratings really give new information to the financial markets. Few investigations report that improved
changes in ratings significantly affect equity markets [30–34].
Rating improvements usually occur during financial market unification, while downgrades occur
during a downturn in markets. Specifically, ref. [35] inspect how bond rating downgrades related to
common stock prices in China during the period from 1 January 2008 to May 2016. The authors argue
that downgrades due to decreasing capital forecasts have a negative consequence on stock prices and
suggest that a CR given by the rating agencies has informational value and the market is efficient to
react to such announcements. They also analyzed the effect of rating changes on the stock market
of Iran using event study and cross-multivariate regression tests, concluding that only downgrades
provide productive information to the stock market [36].
Liquidity plays a vital role in the determination of spreads but, somewhat surprisingly, credit
quality is the more important determinant of spreads, even at horizons of less than one month [37].
The analysis of relations between CR and measures of equity market liquidity finds shows the evidence
of adverse selection, which reflects a portion of the uncertainty about future firm value, are larger
when CR is poorer [38]. An intensity-based model of euro-area sovereign spreads identifies the
liquidity-pricing effects in the spreads between bonds issued by a German agency and their sovereign
counterparts. The authors find that liquidity effects are found to account for a sizeable share of spreads’
fluctuations [39].
It is believed that (i) in general, rating agencies provide financial markets with new tradable
information [34]; (ii) rating upgrades (downgrades) significantly increased (decreased) USD
denominated stock market returns, as well as volatility [34]; (iii) national financial markets are
efficacious regarding their response to rating changes, with no impact felt beyond the announcement
window [34]. An extensive study of BRICS countries demonstrates that only the Chinese stock market
is sensitive to political risk [40]. The impact of sovereign ratings on corporate borrowings does not
stop at the sovereign rating process.
The disappearance of hurdles to international capital flows and the rapid improvement of
communication and technology provided investors with a large potential for cross-country investment
opportunities with low-cost information. Analyzing many inputs became essential for international
portfolio creation and sovereign ratings have appeared as vital, among others. Another study
discloses that the joint effects of rating announcements on pairwise correlations are not significant [41].
Additionally, the individual rating agency effect shows that announcements from Moody’s have more
influence than Stand and Poor’s. Their findings suggest that a shock within a single country due to a
sovereign rating change is generally not likely to spread. In other words, the region is less subject to
systematic risk.
The study of the influence of a sovereign rating change on the internal equity market return
explores the idea that sovereign rating news impacts its own country along with international portfolios
and bond markets, and greatly affects the cost of capital [42]. Sovereign rating enhances the competence
of emerging countries to be active in the international market through the attraction of foreign
investments [43–45].
After the exposure of the 2008 global financial crisis, later studies centered on the impacts of
sovereign rating changes on other relevant variables in addition to stock and bond markets. The role of
CR agencies in international financial markets was investigated through an event study, which showed
that sovereign score changes have an enormous impact on the size and volatility of bond marketplaces
in developing economies [46]. According to [47], the study of 22 emerging markets in 2001–2009 shows
that positive rating announcements are more likely to spill over into other emerging markets than
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negative announcements. Evidence from the European bond market indicates a notable impact of
sovereign rating news in 1995–2010 [48].
In the Asia-Pacific region, around the Asia Financial Crises, it was observed that the outcome
of different sovereign rating announcements revealed a spillover impact on stock and currency
markets [49]. They indicate that currency and stock markets react differently to rating announcements
with the stock market being computably more responsive to rating news than currency markets. They
find clear evidence that rating events have significant and asymmetric impacts on the second moments
of both asset market return during normal market conditions and that national market aspects influence
rating footprints during financial crises. The bond and stock prices move in the “eventual” route
following both positive and negative announcements, even though the movements are small.
The researches in this paradigm use event study methods or regression equation models to analyze
the immediate effects of CR-change announcements on the changes in security prices. The reasoning of
these results is that if CR is beneficial, investors will respond to the new information regarding rating
changes. Regarding our study, it is possible to think that these factors are fixed firmly in the political,
financial, and economic risk components; it is probable to expect the asymmetric linear and non-linear
relationship between CR announcements and FMD. Concluding the literature review, we postulate
two hypotheses, which are:
Hypothesis 1: ”There exists a long-run relationship between sovereign CR and FMD in the European region”.
Hypothesis 2: ”The reaction to changing CR is symmetric or asymmetric”.
3. Materials and Methods
We use the panel data of 40 European countries from 1990 to 2018, as per the availability. The list
of countries is appended in Table 1.
Table 1. List of sample countries from the European region.
S.No. Country S.No. Country
1 Albania 21 Latvia
2 Austria 22 Lithuania
3 Belarus 23 Luxembourg
4 Belgium 24 Malta
5 Bosnia and Herzegovina 25 Moldova
6 Bulgaria 26 Montenegro
7 Croatia 27 Netherlands
8 Cyprus 28 Norway
9 Czech Republic 29 Poland
10 Denmark 30 Portugal
11 Estonia 31 Romania
12 Finland 32 Russia
13 France 33 Slovakia
14 Germany 34 Slovenia
15 Greece 35 Spain
16 Hungary 36 Sweden
17 Iceland 37 Switzerland
18 Ireland 38 Turkey
19 Isle of Man 39 Ukraine
20 Italy 40 United Kingdom
The choice of the European region is due to the relatively stable and developed financial sector of
the region, compared with Africa and Asia, which are lagging a long way behind in this regard, and
Sustainability 2019, 11, 6636 5 of 14
whose financial markets are less developed. The African region is even more deteriorated. Figure 1
graphically illustrates the most developed financial markets relative to Asian and African regions.Sustainability 2019, 11, x FOR PEER REVIEW 5 of 14 
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The study utilizes financial market development index (FMD) data, which are maintained by the
IMF Strategy, Policy, and Review Department. The index comprises a number of subcomponents in
three distinct areas: Financial markets access, depth, and efficiency. The numeric values assigned by
the department range between 0 and 1; 0 shows the least developed financial markets and 1 shows a
remarkable development in the sector. The index is rescaled to 100 for interpretation purposes. We use
several traditional measures from the world development indicator (WDI) to constitute an alternative
index of financial markets (FMX), which is the composite index generated using commonly used
principal component analysis tools. We follow [50], who used this tool to generate a composite index
of financial development from traditional measures.
Economic growth (EG) is measured as a natural logarithm of per capita GDP, openness (OP) is the
sum of exports and imports proportionate to GDP, inflation (INF) is represented by the consumer price
index; banking development (BD) is denoted by domestic credit to the private sector as percentage of
GDP, and investment (INV) is proxied by the gross fixed capital formation ratio to GDP. The data for
EG, OP, INF, BD, and INV are also sourced from WDI, while CR grades are obtained from Standard
and Poor’s and Moody’s periodical outlooks, and numerical weights are assigned based on trading
economics benchmarks. The weight ranges between 0 and 100, with the highest score acknowledging a
low default risk of a country, while the lowest score makes it exposed to default risk. All the variables
are transformed into a natural logarithm for efficient estimation. The descriptive statistics of all
variables are provided in Table 2. The observations vary for CR_M, FMD, and the tradition index of
FMX, which is used as an alternative measure because it is a composite index of several variables, all of
which did not have a full dataset available for the same length of time, which potentially reduces the
observations. CR_M and FMD are relatively low in terms of observations—this is due to the missing
data for some of the years. We excluded some countries due to missing data; however, these missing
observations in a few cases were negligible. We analyzed two measures of CR one by one, which differ
in terms of observations, which causes different observations in different regressions.
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Table 2. Descriptive statistics.
Variable Obs Mean St.Dev. Min Max
CR_M 1131 4.154 0.455 2.303 4.605
CR_S 1160 4.15 0.474 1.609 4.605
FMD 1131 3.061 1.346 −3.687 4.605
FMX 899 0.02 1.00 −5.176 3.471
BD 1160 4.03 0.817 0.326 5.733
EG 1160 9.799 0.799 6.86 11.625
INF 1160 1.437 1.613 −4.791 8.463
OP 1160 4.198 0.448 2.889 5.198
INV 1160 3.076 0.217 1.503 3.669
After descriptive statistics, we proceed to compute the panel unit root within the framework of
the first and second generation. The first-generation unit root overlooks the cross-section dependence,
while this limitation is addressed by the second-generation unit-root proposed by Pesaran (2007) IPS.
The panel unit-root result obtained using Levin–Lin–Chu (LLC) and IPS are reported in Table 3. Except
for CR_M and BD, all other variables are found stationary at the level under LLC, while all satisfy the
stationarity condition when converted to the first difference. The findings under IPS are considerably
different at level, where only FMD and INF are stationary; however, they become stationary after
conversion at first difference. Such a mixed order of integration ratifies the choice of cointegration such
as panel autoregressive distributed lag (PARDL) modeling.
Table 3. Panel unit-root results.
LLC IPS
Level 1st Difference Level 1st Difference
CR_M −0.70 −20.23 *** −0.97 −4.43 ***
CR_S −8.71 *** −16.91 *** −1.15 −3.83 ***
FM_IMF −10.51 *** −36.34 *** −3.35 *** −5.38 ***
FMX −2.87 *** −25.01 *** −1.87 −4.86 ***
BD −0.82 −9.48 *** −1.35 −3.72 ***
EG −2.54 *** −17.91 *** −2.02 −4.03 ***
INF −8.24 *** −28.37 *** −3.22 *** −5.64 ***
OP −2.51 *** −26.48 *** −1.73 −4.25 ***
INV −7.65 *** −20.39 *** −2.00 −4.59 ***
*** indicates p < 0.01
3.1. Symmetric Panel ARDL (PARDL) Framework
The autoregressive distributed lag (ARDL) model [51] became renowned for investigating the
short- and long-run relationships among variables of interest. In this approach, we do have the
flexibility to see whether there is any long-run relationship among variables at different levels as
formulated by [52]. The ARDL is more suitable without distinction as the cardinal regressor merely
avoids the preliminary order of integration. The ARDL method opts as a mode of the assessment for
the outputs given by the unit root tests, demonstrating that our data include a mixed integration order
of I(0) and I(I). The motivational ARDL is flexible to a mixed integration order and convenient for
small and precise sample size [51,53–55]. The baseline panel model is shown in Equation (1).
FMDit = a + bCRit + cEGit + dOPit + eINFit + f BDit + gINVit + µit (1)
All the acronyms used in Equation (1) are defined in the description of variables. In order to
obtain a stable relationship among variables, we must distinguish between long-run and short-run
effects. This is done by twisting Equation (1) into an error-correction specification. This approach not
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only provides substitution tests for cointegration, which yields the short-run and long-run effects in
one step [51]. Likewise, we follow the PARDL approach and adopt the following specification:
∆FMDit = a0 +
n1∑
k = 1
a1k ∆FMDit−k +
n2∑
k = 1
a2k ∆CRit−k +
n3∑
k = 1
a3k ∆EGit−k
+
n4∑
k = 1
a4k ∆OPit−k +
n5∑
k = 1
a5k ∆INFit−k +
n6∑
k = 1
a6k ∆BDit−k
+
n7∑
k = 1
α7k ∆INVit−k + β0FMDit−k + β1CRit−k + β2EGit−k + β3OPit−k
+ β4INFit−k + β5BDit−k + β6INVit−k + µit.
(2)
In the above model, the short-run effects of every variable are initiated in the measurement of the
coefficient attached to the first differenced variables. The moment cointegration is determined and
long-run effects are acquired by the estimates of β1 − β6 normalized on β0. To test whether the effect of
the long-run relationship is genuine, an F-test is employed. Ascertaining the joint significance of the
lagged level variables as a sign of cointegration is recommended by [51].
The F-test in this context has new critical values that account for the degree of integration of
variables. It can also keep the additional advantage that it can be applied irrespective of the regressors,
supposing all variables to be I (1) and I (0). All the variables in error-correction specification in Equation
(2) are supposed to have symmetric (linear) effects on output (FMD).
3.2. Asymmetric Panel ARDL Framework
Due to nonlinearities in time series, we conduct the present study in nonlinear settings centralizing
the long- and short-term asymmetries between variables. The asymmetric augmentation of the above
linear PARDL is developed by [56]. It is also referred to as nonlinear PARDL (NARDL). The purpose of
this research is to inspect the asymmetric (nonlinear) long- and short-run relationships between the CR
and FMD. Secondly, NARDL does not require the same order of integration among the variables. It can
be exerted regardless of the regressors’ order of integration I(0) or I(1). The estimation method is based
on contemporary advances in error-correction modeling and cointegration. In order to observe the
symmetric and asymmetric impacts of CR, we follow [56] and isolate upgrades from degrades. First,
we separate the changes in the real CR as ∆CR, which includes positive changes marked by ∆CR+
and negative changes marked by ∆CR−. We then forge two new series, one symbolizing upgrades
(indicated by POS) and the other symbolizing degrades (indicated by NEG). These are defined as the
partial sum of positive and negative changes respectively, which are as follows:
POSit =
it∑
j=1
∆CR+j =
it∑
j=1
max
(
∆ CR j, 0
)
NEGit =
it∑
j=1
∆CR−J =
it∑
j=1
min
(
∆ CR j, 0
)
. (3)
The PNARDL approach [56] endorsed the asymmetric error correction model as follows:
∆FMDit = θ0 +
n1∑
k=1
θ1k ∆FMDit−k +
n2∑
k=0
θ2k ∆CR_POSit−k +
n3∑
k=0
θ3k∆CR_NEGit−k
+
n4∑
k=0
θ4k ∆EGit−k +
n5∑
k=0
θ5k∆OPit−k +
n6∑
k=0
θ6k∆INFit−k +
n7∑
k=0
θ7k ∆BDit−k
+
n8∑
k=0
θ8k ∆INVit−k + λ0 FMDit−k + λ1 CRPOSit−k + λ2 CRNEGit−k + λ4 EGit−1
+λ5 OPit−k + λ6 INFit−k + λ7 BDit−k + λ8 INVit−k + µit.
(4)
Specification (4) is an error correction model (ECM), which [56] calls an asymmetric (non-linear)
PARDL, because of the method of making partial sum variables. [51]. Once Equation (4) is estimated
and cointegration is established, the various hypothesis with respect to the asymmetric effects of
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CR changes on the FMD can be determined. We can assess types of asymmetries. First, short-run
asymmetry is conducted if
∑
θ4k ,
∑
θ5k for a respective individual k. Second, long-run asymmetry
is conducted if λ3 , λ4. Therefore, two hypotheses are tested by applying a Wald test for the short
and long run.
4. Results
4.1. Symmetric and Asymmetric Impact of CR on FMD
Table 4 reports the results of PARDL under both the symmetric and asymmetric framework.
Significant and negative coefficients of the error correction term (ECT) in all four models estimated
clearly demonstrates that CR co-moves with FMD in the long run in the European region. The
symmetric side shows that a disequilibrium in the previous period (year) is corrected at annual speeds
of adjustment of 30% (CR_S) and 22% (CR_M), while asymmetric dynamics document an annual
speed of adjustment of 32% (CR_S) and 31% (CR_M), respectively. Under both outlooks provided
by Standard and Poor’s and Moody’s, the FMD reacts differently in the region, which may be due
to the CR assessment differences in both outlooks. In the short run, the results do not confirm a not
significant change in FMD; however, in the long run, the CR_M impact is significant. Likewise, a
positive change in both CR_S and CR_M brings a negative change in FMD over the long run. This is
possible because credit upgrades signal a low default risk of a country, which ultimately reduces the
risk premium, which is an essential part of security prices.
On the other hand, an improvement in CR also makes fixed-income securities a cheaper source of
finance for companies in that country, which shifts the focus from equity securities to the bond market.
Thus, financial market activities in the long-run slowdown. On the contrary, we find that a degrade
announcement in both types of CR positively drives the FMD in the region. FMD reacts positively
to the CR_M in the short run. This implies that an improving credit outlook gives confidence to
investors to become involved in trading activities, which in turn accelerates trading volume and market
capitalization. Thus, the European financial market flourishes in the short run. There is another reason
behind this short-run uplift, in that most of the participants are involved in trading activities among
respective stock markets, which are sensitive to new information. A positive outlook by Standard and
Poor’s and Moody’s give them the confidence to actively trade, while a high trading volume raises the
stock market index. Importantly, diagnostic testing supports the potential of the linear ARDL model in
estimating the linearities between CR and European FMD. ECT in Pesaran’s and Shin cointegration
test validates the long-run association of CR and FMD.
Table 4. Impact of credit rating (CR) and financial market development (FMD) with and
without asymmetries.
Dependent variable: FMD
Symmetry Asymmetry
(1) (2) (3) (4)
Variables CR_S CR_M CR_S CR_M
ECT −0.301 *** −0.217 *** −0.317 *** −0.311 ***
(−6.95) (−5.89) (−7.45) (−6.40)
∆CR −0.161 0.042
(−0.75) (0.26)
∆CR_POS −0.531 0.258
(−1.54) (1.39)
∆CR_NEG 0.058 0.714
(0.18) (1.09)
∆BD 0.245 ** 0.194 0.232 ** 0.256 **
(2.14) (1.64) (1.99) (2.09)
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Table 4. Cont.
Dependent variable: FMD
Symmetry Asymmetry
(1) (2) (3) (4)
∆EG 0.117 0.251 0.079 0.179
(0.31) (0.87) (0.21) (0.52)
∆INF −0.007 −0.015 0.010 −0.003
(−0.48) (−1.14) (0.67) (−0.21)
∆OP 0.141 0.249 ** 0.072 0.198 *
(1.09) (2.03) (0.51) (1.67)
∆INV 0.164 0.190 0.235 0.109
(0.98) (1.19) (1.29) (0.64)
CR 0.185 0.977 ***
(1.39) (5.48)
CR_POS −1.102 *** −0.233 **
(−4.45) (−2.40)
CR_NEG 0.341 ** 0.015
(1.97) (0.17)
BD 0.160 *** −0.102 * −0.041 0.166 ***
(3.10) (−1.86) (−0.92) (3.84)
EG −0.050 0.041 0.082 * 0.024
(−1.06) (0.55) (1.74) (0.54)
INF −0.034 ** 0.005 −0.060 *** −0.053 ***
(−1.99) (0.22) (−4.91) (−4.57)
OP −0.274 *** −1.132 *** 0.000 −0.467 ***
(−2.61) (−6.67) (0.01) (−5.01)
INV 0.338 *** −0.607 *** 0.051 0.035
(2.95) (−3.56) (0.56) (0.41)
Constant 1.090 *** 1.152 *** 0.807 *** 1.249 ***
(7.01) (5.79) (5.96) (6.12)
Observations 1064 1092 1092 1092
Hausman 3.34 2.68 2.24 2.55
Loglikelihood 508.21 521.77 562.74 546.65
*** p < 0.01, ** p < 0.05, * p < 0.1, t-statistics in parentheses.
4.2. Robustness: Using an Alternative Measure
To check the robustness, we use an index of traditional measures of FMD, which is explained in
the variable description. On the same line, we tested the symmetric and asymmetric impact of CR on
FMX; particularly, we intend to estimate the nonlinear ARDL model [56] for both outlooks to detect
the possible presence of asymmetries (which are reported in Table 5). The results in Table 5, using an
alternative measure of FMX, are consistent with those reported in Table 3, in terms of ECT, which is
negative and significant. The speed of the disequilibrium correction is very near to that earlier reported
in Table 3. European FMD does not react significantly to changes to both outlooks immediately, while
a significant influence is observed in the case of an upgrade in CR_M under an asymmetric setting.
Furthermore, the long-run coefficient in Table 4 indicates that CR upgrades bring a positive change in
FMX and a downgrade is followed by a negative change in the long-run when S&P’s outlook is used as
a measure of CR. A Moody’s upgrade negatively affects European FMD in the long run. Interestingly,
a downgrade in CR_S brings a positive translation in FMX; the possible reasons are a rise in security
prices due to a rise in risk, which makes financial products attractive for speculators, which in turn
produces an overall increase in trading activities.
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Table 5. Robustness: Alternative traditional measures of FMD.
Dependent Variable: FMD
Symmetry Asymmetry
(1) (2) (3) (4)
Variables CR_S CR_M CR_S CR_M
ECT −0.312 *** −0.215 *** −0.336 *** −0.300 ***
(−5.74) (−5.01) (−6.57) (−5.88)
∆CR −0.521 0.188
(−1.06) (0.68)
∆CR_POS 0.034 0.497 **
(0.16) (2.06)
∆CR_NEG 0.043 0.420
(0.07) (1.18)
∆BD 0.502 *** 0.091 0.491 *** 0.403 ***
(2.62) (0.45) (2.62) (2.73)
∆EG 0.137 0.118 0.084 0.252
(0.36) (0.30) (0.23) (0.79)
∆INF −0.008 −0.043 ** −0.009 −0.012
(−0.40) (−1.97) (−0.53) (−0.70)
∆OP −0.090 −0.055 −0.236 −0.111
(−0.75) (−0.36) (−1.61) (−0.74)
∆INV 0.341 * 0.478 ** 0.330 * 0.346 *
(1.73) (2.03) (1.78) (1.73)
CR 0.495 *** 1.883 ***
(7.06) (5.66)
CR_POS −0.232 −0.940 ***
(−1.53) (−4.41)
CR_NEG 0.281 *** 0.112
(3.37) (0.65)
BD −0.123 * 0.137 ** −0.012 0.221 ***
(−1.77) (2.09) (−0.16) (3.02)
EG −0.153 * 1.095 *** −0.158 ** 0.052
(−1.68) (7.82) (−2.17) (0.60)
INF −0.144 *** −0.114 *** −0.185 *** −0.169 ***
(−4.40) (−3.80) (−6.21) (−5.55)
OP −0.010 −1.443 *** 0.748 *** 0.181
(−0.10) (−6.82) (6.08) (1.49)
INV −0.208 −0.395 −0.251 * −0.334 **
(−1.23) (−1.41) (−1.72) (−1.99)
Constant 0.276 *** −2.655 *** −0.051 −0.232 ***
(4.81) (−4.95) (−0.95) (−4.27)
Observations 868 868 868 868
Hausman 3.39 8.83 2.64 1.89
LogLikelihood 287.98 273.64 311.48 288.93
*** p < 0.01, ** p < 0.05, * p < 0.1, t-statistics in parentheses.
The results of asymmetric dynamics shown in Table 6 indicate the existence of asymmetric
cointegration among the variables. In particular, both measures of CR show that the effects of an
upgrade and downgrade are not equal. The asymmetric findings are an invaluable addition to the
financial market literature, as most of the related studies relied heavily on event study methodology
to capture the short-run influence of CR changes on financial market indicators (more specifically,
a few stock market factors). The absence of short-run asymmetries strengthens the argument that
the event study approach investigates only the temporary dynamics of financial markets, while the
long-run implication is much more important. These interesting findings provide useful policy insights
for investors, financial market participants, and regulators. In addition, these results confirm the
importance of taking asymmetries into account while studying the association between CR and FMD.
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Table 6. Summary of asymmetries.
Dependent Variable FMD_IMF FMD_X
(1) (2) (3) (4)
CR_S CR_M CR_S CR_M
Long run asymmetry 9.49 *** 11.72 *** 22.96 *** 30.5 ***
Short run asymmetry 1.45 0.49 4.95 *** 0.01
*** indicates p < 0.01
5. Conclusions
In this paper, we answer two important questions identified in the previous literature and outlined
in the introduction section. First, whether there exists a long-run relationship between sovereign CR
and financial market development (FMD) in the European region, and second, whether the reaction to
changing CR is symmetric or asymmetric. To address these questions, a panel dataset of 40 European
countries from 1990–2018 is utilized. We concentrate on the European region because of the stable and
developed financial markets in the region relative to Africa and Asia. Most of the previous studies
related to the issue are based upon event study methodology that examines the short-run impact of the
announcement of credit outlook changes and reveals nothing about long-run implications. We enlarged
the literature on financial market modeling by using a non-linear panel cointegration methodology
called the PNARDL approach that enables the analysis of the asymmetric effect; both in the long run
and short run. Linear ARDL [51,54] is applied to estimate short- and long-run relationships, which is
confirmed by ECT, which provides the answer to the first question, that the FMD of Europe is elastic
to changes in the CR score assigned by S&P and Moody’s, and there exists a linear and non-linear
cointegration relationship between both. This implies that CR and FMD co-move in the long run, and
a previous period disequilibrium is corrected at an annual rate of 22% and 30% under asymmetric
setting, and 31% and 32% under an asymmetric setting, using CR_M, and CR_S, respectively (see
Table 4). The diagnostic tests affirm the strengths of the model in both specifications (CR_M, and
CR_S). In addition, to check the presence of the asymmetric influence of CR on FMD, we employed the
PNARDL model [56] in our analysis.
Interestingly, to answer the second question empirically, the study performed a Wald test, which
demonstrates that there is an asymmetric impact of CR changes on FMD in the long run (see Table 6).
This implies that an upgrade in CR either by S&P or Moody’s is not equivalent to a downgrade in
terms of its impact on FMD in the European region. This implies that analysts, investors, regulators,
and policymakers should carefully interpret the sovereign CR announcements as these may not
carry the same implications, because a downgrade appears to have a relatively stronger influence on
FMD compared with an upgrade. Policy attention is also needed to understand the magnitude and
trickle-down effect of a negative change in CR.
A sovereign rating is an uninterrupted evaluation and assessment of the chances that a country
will not pay back its debt; in other words, the chances of default [57], while in the context of an
enterprise CR is employed to measure its probability of defaulting on a debt [58]. Improved CR
enhances the output of a production unit [59]. If a country wants to upgrade its sovereign rating, it
should focus on minimizing external debt and maximizing foreign reserves [60]. Given the pivotal role
the financial system plays in the sustainability of developing countries [2,50,54] and the equally critical
sustainable role of CR agencies and announcements, it is worthwhile to understand the short-run and
long-run asymmetries the CR brings to the macroeconomic environment. The asymmetric framework
of [56] is very useful to look beyond the linear setting, while its capability to gauge the asymmetric
(both positive and negative) nature of the relationship would be beneficial for policy actions. One of
the limitations associated with the current study is that it does not consider the local CR score assigned
by local CR agencies. A future research agenda may consider the local CR under asymmetric settings,
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which may provide interesting policy inputs. Moreover, the evidence from other regions maybe even
more interesting due to differences in financial sector development.
Author Contributions: M.A.K. and C.L. conceived and designed the experiment; K.P. compiled the data, which
were analyzed by M.A.K; J.O., contributed analysis tool, and M.A.K., K.P., and F.U.R. wrote the paper.
Funding: The APC was funded by Yanshan University.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Yang, C.-C.; Ou, S.-L.; Hsu, L.-C. A Hybrid Multi-Criteria Decision-Making Model for Evaluating Companies’
Green Credit Rating. Sustainability 2019, 11, 1506. [CrossRef]
2. Shah, S.S.H.; Khan, M.A.; Meyer, N.; Meyer, D.F.; Oláh, J. Does Herding Bias Drive the Firm Value? Evidence
from the Chinese Equity Market. Sustainability 2019, 11, 5583. [CrossRef]
3. Cubas-Díaz, M.; Martínez Sedano, M.J.S. Do Credit Ratings Take into Account the Sustainability Performance
of Companies? Sustainability 2018, 10, 4272. [CrossRef]
4. Schmukler, S. Emerging Markets Instability: Do Sovereign Ratings Affect Country Risk and Stock Returns? The
World Bank: Washington, DC, USA, 1999. [CrossRef]
5. Corbet, S. The contagion effects of sovereign downgrades: Evidence from the European financial crisis. Int. J.
Econ. Financ. Issues 2013, 4, 83–92.
6. Graham, J.R.; Harvey, C.R. The theory and practice of corporate finance: Evidence from the field. J. Financ.
Econ. 2001, 60, 187–243. [CrossRef]
7. McLean, R.D.; Zhang, T.; Zhao, M. Why does the law matter? Investor protection and its effects on investment,
finance, and growth. J. Financ. 2012, 67, 313–350. [CrossRef]
8. Williams, G.; Alsakka, R.; Ap Gwilym, O. The impact of sovereign rating actions on bank ratings in emerging
markets. J. Bank. Financ. 2013, 37, 563–577. [CrossRef]
9. Kliger, D.; Sarig, O. The information value of bond ratings. J. Financ. 2000, 55, 2879–2902. [CrossRef]
10. Goh, J.C.; Ederington, L.H. Is a bond rating downgrade bad news, good news, or no news for stockholders?
J. Financ. 1993, 48, 2001–2008. [CrossRef]
11. Holthausen, R.W.; Leftwich, R.W. The effect of bond rating changes on common stock prices. J. Financ. Econ.
1986, 17, 57–89. [CrossRef]
12. Hand, J.R.; Holthausen, R.W.; LEFTWICH, R.W. The effect of bond rating agency announcements on bond
and stock prices. J. Financ. 1992, 47, 733–752. [CrossRef]
13. Poon, W.P.H.; Chan, K.C. An empirical examination of the informational content of credit ratings in China. J.
Bus. Res. 2008, 61, 790–797. [CrossRef]
14. Norden, L.; Weber, M. Informational efficiency of credit default swap and stock markets: The impact of
credit rating announcements. J. Bank. Financ. 2004, 28, 2813–2843. [CrossRef]
15. Jorion, P.; Zhang, G. Information effects of bond rating changes: The role of the rating prior to the
announcement. J. Fixed Income Spring 2007, 16, 45–59. [CrossRef]
16. Pukthuanthong-Le, K.; Elayan, F.A.; Rose, L.C. Equity and debt market responses to sovereign credit ratings
announcement. Glob. Financ. J. 2007, 18, 47–83. [CrossRef]
17. Bremer, M.; Pettway, R.H. Information and the market’s perceptions of Japanese bank risk: Regulation,
environment, and disclosure. Pac. Basin Financ. J. 2002, 10, 119–139. [CrossRef]
18. Klimavicˇiena, A. Sovereign credit rating announcements and Baltic stock markets. Organ. Mark. Emerg. Econ.
2011, 2, 51–62. [CrossRef]
19. Michaelides, A.; Milidonis, A.; Nishiotis, G.; Papakyriacou, P. Sovereign Debt Rating Changes and the Stock
Market. 2012. Available online: https://ssrn.com/abstract=1988675 (accessed on 5 November 2019).
20. Creighton, A.; Gower, L.; Richards, A.J. The impact of rating changes in Australian financial markets. Pac.
Basin Financ. J. 2007, 15, 1–17. [CrossRef]
21. Subas¸ı, F.Ö. The effect of sovereign rating changes on stock returns and exchange rates. Int. Res. J. Financ.
Econ. 2008, 20, 46–54.
22. Hu, H.; Kaspereit, T.; Prokop, J. The information content of issuer rating changes: Evidence for the G7 stock
markets. Int. Rev. Financ. Anal. 2016, 47, 99–108. [CrossRef]
Sustainability 2019, 11, 6636 13 of 14
23. Böninghausen, B.; Zabel, M. Credit ratings and cross-border bond market spillovers. J. Int. Money Financ.
2015, 53, 115–136. [CrossRef]
24. Li, H.; Jeon, B.N.; Cho, S.-Y.; Chiang, T.C. The impact of sovereign rating changes and financial contagion on
stock market returns: Evidence from five Asian countries. Glob. Financ. J. 2008, 19, 46–55. [CrossRef]
25. Sari, R.; Uzunkaya, M.; Hammoudeh, S. The relationship between disaggregated country risk ratings and
stock market movements: An ARDL approach. Emerg. Mark. Financ. Trade 2013, 49, 4–16. [CrossRef]
26. Galletta, S.; Mazzù, S. Liquidity Risk Drivers and Bank Business Models. Risks 2019, 7, 89. [CrossRef]
27. Pelizzon, L.; Subrahmanyam, M.G.; Tomio, D.; Uno, J. Sovereign credit risk, liquidity, and European Central
Bank intervention: Deus ex machina? J. Financ. Econ. 2016, 122, 86–115. [CrossRef]
28. Diamond, D.W. Debt Maturity Structure and Liquidity Risk. Q. J. Econ. 1991, 106, 709–737. [CrossRef]
29. de Souza Murcia, F.C.; Murcia, F.D.-R.; Borba, J.A. The Informational Content of Credit Ratings in Brazil: An
Event Study. Braz. Rev. Financ. 2013, 11, 503–526. [CrossRef]
30. Reisen, H.; Von Maltzan, J. Boom and bust and sovereign ratings. Int. Financ. 1999, 2, 273–293. [CrossRef]
31. Cantor, R.; Packer, F. Determinants and impact of sovereign credit ratings. Econ. Policy Rev. 1996, 2.
[CrossRef]
32. Chiang, T.C.; Jeon, B.N.; Li, H. Dynamic correlation analysis of financial contagion: Evidence from Asian
markets. J. Int. Money Financ. 2007, 26, 1206–1228. [CrossRef]
33. Ferreira, M.A.; Gama, P.M. Does sovereign debt ratings news spill over to international stock markets? J.
Bank. Financ. 2007, 31, 3162–3182. [CrossRef]
34. Bissoondoyal-Bheenick, E. Do sovereign rating changes trigger spillover effects? Res. Int. Bus. Financ. 2012,
26, 79–96. [CrossRef]
35. Hooper, V.; Hume, T.; Kim, S.-J. Sovereign rating changes—Do they provide new information for stock
markets? Econ. Syst. 2008, 32, 142–166. [CrossRef]
36. Huang, B.; He, L.; Xiong, S.; Zhang, Y. The impact of bond rating downgrades on common stock prices in
China. Econ. Political Stud. 2018, 6, 209–220. [CrossRef]
37. Charoenwong, C.; Li, X.H.; Visaltanachoti, N. Market Reaction to Credit Rating Announcements in the Irish
Stock Market. SSRN Electron. J. 2004. [CrossRef]
38. Covitz, D.; Downing, C. Liquidity or Credit Risk? The Determinants of Very Short-Term Corporate Yield
Spreads. J. Financ. 2007, 62, 2303–2328. [CrossRef]
39. Odders-White, E.R.; Ready, M.J. Credit Ratings and Stock Liquidity. Rev. Financ. Stud. 2005, 19, 119–157.
[CrossRef]
40. Monfort, A.; Renne, J.-P. Decomposing Euro-Area Sovereign Spreads: Credit and Liquidity Risks*. Rev.
Financ. 2013, 18, 2103–2151. [CrossRef]
41. Hammoudeh, S.; Sari, R.; Uzunkaya, M.; Liu, T. The dynamics of BRICS’s country risk ratings and domestic
stock markets, U.S. stock market and oil price. Math. Comput. Simul. 2013, 94, 277–294. [CrossRef]
42. Borensztein, E.; Cowan, K.; Valenzuela, P. Sovereign ceilings “lite”? The impact of sovereign ratings on
corporate ratings. J. Bank. Financ. 2013, 37, 4014–4024. [CrossRef]
43. Sensoy, A.; Eraslan, V.; Erturk, M. Do sovereign rating announcements have an impact on regional stock
market co-movements? The case of Central and Eastern Europe. Econ. Syst. 2016, 40, 552–567. [CrossRef]
44. Brooks, R.; Faff, R.W.; Hillier, D.; Hillier, J. The national market impact of sovereign rating changes. J. Bank.
Financ. 2004, 28, 233–250. [CrossRef]
45. Bissoondoyal-Bheenick, E. Rating timing differences between the two leading agencies: Standard and Poor’s
and Moody’s. Emerg. Mark. Rev. 2004, 5, 361–378. [CrossRef]
46. Andritzky, J.R.; Bannister, G.J.; Tamirisa, N.T. The impact of macroeconomic announcements on emerging
market bonds. Emerg. Mark. Rev. 2007, 8, 20–37. [CrossRef]
47. Kim, S.-J.; Wu, E. Sovereign credit ratings, capital flows and financial sector development in emerging
markets. Emerg. Mark. Rev. 2008, 9, 17–39. [CrossRef]
48. Kräussl, R. Do credit rating agencies add to the dynamics of emerging market crises? J. Financ. Stab. 2005, 1,
355–385. [CrossRef]
49. Ismailescu, I.; Kazemi, H. The reaction of emerging market credit default swap spreads to sovereign credit
rating changes. J. Bank. Financ. 2010, 34, 2861–2873. [CrossRef]
50. Afonso, A.; Furceri, D.; Gomes, P. Sovereign credit ratings and financial markets linkages: Application to
European data. J. Int. Money Financ. 2012, 31, 606–638. [CrossRef]
Sustainability 2019, 11, 6636 14 of 14
51. Treepongkaruna, S.; Wu, E. Realizing the volatility impacts of sovereign credit ratings information on equity
and currency markets: Evidence from the Asian Financial Crisis. Res. Int. Bus. Financ. 2012, 26, 335–352.
[CrossRef]
52. Khan, M.A.; Kong, D.; Xiang, J.; Zhang, J. Impact of Institutional Quality on Financial Development:
Cross-Country Evidence based on Emerging and Growth-Leading Economies. Emerg. Mark. Financ. Trade
2019, 1–17. [CrossRef]
53. Pesaran, M.H.; Shin, Y.; Smith, R.J. Bounds testing approaches to the analysis of level relationships. J. Appl.
Econom. 2001, 16, 289–326. [CrossRef]
54. Pesaran, B.; Pesaran, M.H. Time Series Econometrics Using Microfit 5.0: A User’s Manual; Oxford University
Press, Inc.: New York, NY, USA, 2010.
55. Gkillas, K.; Vortelinos, D.I.; Suleman, T. Asymmetries in the African financial markets. J. Multinatl. Financ.
Manag. 2018, 45, 72–87. [CrossRef]
56. Khan, M.A.; Khan, M.A.; Abdulahi, M.E.; Liaqat, I.; Shah, S.S.H. Institutional quality and financial
development: The United States perspective. J. Multinatl. Financ. Manag. 2019, 49, 67–80. [CrossRef]
57. Khan, M.A.; Ilyas, R.M.A.; Hashmi, S.H. Cointegration between Institutional Quality and Stock Market
Development. Int. J. Bus. Manag. 2018, 13, 90–103.
58. Shin, Y.; Yu, B.; Greenwood-Nimmo, M. Modelling asymmetric cointegration and dynamic multipliers in
a nonlinear ARDL framework. In Festschrift in Honor of Peter Schmidt; Springer: Berlin, Germany, 2014;
pp. 281–314. [CrossRef]
59. Afonso, A.; Gomes, P.; Rother, P. Short-and long-run determinants of sovereign debt credit ratings. Int. J.
Financ. Econ. 2011, 16, 1–15. [CrossRef]
60. Chi, G.; Zhang, Z.J.S. Multi criteria credit rating model for small enterprise using a nonparametric method.
Sustainability 2017, 9, 1834. [CrossRef]
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
